That LiF was shown to be present as small particles in some grain boundaries, but not as a continuous layer covering the particles surface. Improved cycling stability was observed for these LiF-"coated" materials, showing that effective fluorine substitution for oxygen is not required for an improvment of these layered oxides cyclability: a surface modification can be sufficient and can have also a huge impact.
Introduction
Recently, the layered transition metal oxide Li 1+x (Ni y Mn y Co 1-2y ) 1-x O 2 has attracted much attention due to its large capacity, good cyclability and large thermal stability at high voltage in the highly deintercalated state In order to improve the electrochemical performance of these materials, two approaches were developed: (i) ionic substitution to increase the structural stability of the layered oxide [11-14] and (ii) surface modification to decrease its catalytic effect on electrolyte degradation and thus to decrease the impedance during cycling [15] . LiF addition to Li 1+x (Ni y Mn y Co 1-2y ) 1 Recently, we showed also using 7 Li and In this paper, we report on one-step solid state reactions to obtain "Li 1 Powder X-ray diffraction (XRD) analyses were performed using a Siemens D5000 diffractometer equipped with a graphite diffracted beam monochromator and Cu Kα radiation. The diffraction patterns were collected in the 5 -120° (2θ) range using steps of 0.02° (2θ) with a constant counting time of 8 s and analysed using the Fullprof program and the Le Bail method (refinement of the background, profile and cell parameters only). The profile was described using a pseudo-Voigt function.
In order to confirm the chemical composition of the various samples, lithium and transition metal ions were titrated using ICP measurements (using a Thermo Iris Intrepid II XP spectrometer). Fluorine and transition metal ions were also titrated using electron microprobe (CAMECA SX 100 spectrometer).
Powders were pressed into pellets (13 F MAS NMR to be present as a thin deposit on the particle surface of analyses allow discriminating between presence of fluorine in a paramagnetic layered oxide material (large shift expected for the NMR signal due to transfer of electron spin density from the transition metals to fluorine) and presence of fluorine in a diamagnetic material such as LiF (small shift expected). As shown in Fig. 3 and Fig. 4 Altogether, although LiF appears not to be in the form of a uniform film at the surface of the materials, the proximity with the material can be considered as similar in all cases. Since this distribution of distances governs the global lineshape of the Li and F MAS NMR spectra, this leads to similar lineshapes for the three compounds. LiF is not present as a continuous layer covering the particles surface.
Nevertheless, improved cycling stability was observed for these LiF-"coated" 
